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ABSTRACT
This report is a retrospective study of the epidemiology of snakebite cases recorded from 
2007 to 2014 in the Rio Grande do Norte State, northeastern Brazil. Data was collected from 
the Injury Notification Information System database of the Health Department of Rio Grande 
do Norte. A total of 3,019 cases were studied. Cases were distributed over all months of the 
period studied and occurred mainly in rural areas. Snakes of the genus Bothrops, Crotalus, 
Micrurus, Lachesis and non-venomous snakes were responsible for 1,507, 185, 52, 6 and 
673 cases, respectively. Snakebites predominated in males with age between 10 and 29 years 
old. Most victims were bitten on the feet and received medical assistance within 1-3 h after 
being bitten. Cases were mostly classified as mild and progressed to cure. Envenomation 
by snakebite in Rio Grande do Norte is an environmental public health problem that needs 
to be monitored and controlled throughout the year. Additionally, the training of health 
professionals is urgent in order to improve the registration of epidemiological information 
and medical care to victims.
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INTRODUCTION
Snakebite envenomation is a neglected public health problem, particularly in 
tropical and subtropical countries, due to its high morbidity and potential lethality1. 
This injury has affected mainly agricultural workers and their children in some of 
the most impoverished rural areas of developing countries in Africa, Asia, Latin 
America and Oceania2. It has been estimated that the annual load of snakebite 
worldwide is above two million cases, causing more than 100,000 deaths and leaving 
about 400,000 people with permanent sequelae3. Despite these alarming numbers, 
questions related to epidemiological research, access to treatment and training of 
health workers have been largely left out of national public policies2,3.
In 1986, Brazilian Health Ministry implemented the National Program 
for Snakebites Control. This program made mandatory the records by health 
providers of epidemiological and clinical data of the snakebite cases4. Since 
then, the number of cases reported in Brazil has significantly increased in all 
regions of country. There has been a meaningful increase in reporting in the last 
years, rising from 11,479 in 2000 to 24,467 in 2015, totalizing 416,109 cases5. 
The number of deaths by snakebite also increased, from 57 in 2000 to 107 in 
2015, totalizing 1,720 deaths6. However, there is a considerable variation in the 
incidence of the snakebite cases among the regions, with highest incidence in 
the North followed by the Midwest, Northeast, South and Southeast regions7. 
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These values are expected to be higher due likely to 
failures in data collection and underreporting of the 
cases8. In Brazil, snakebite cases predominately occur in 
rural areas during the hot and rainy months, and typically 
affect 15–49-year-old male rural workers, who are mainly 
bitten on the foot or hand9. Snakes of the genus Bothrops 
(Viperidae) are known to be responsible for the majority 
of snakebite cases, bites by Crotalus (Viperidae) are less 
frequent, and bites by Lachesis (Viperidae) and Micrurus 
(Elapidae) are rare9. Bites from non-venomous snakes can 
also induce injury, often due to lacerations caused by the 
snake´s teeth or from a resulting infection10. Rural areas 
have showed higher morbidity and mortality rates. This 
may be due to higher exposure of the rural population to 
risk areas and to difficulties in accessing health centers 
that can provide snake antivenom3,9. Many victims suffer 
permanent consequences due to the necrotic action of 
venoms. And there are also psychological consequences. 
The economic impact of these incidents is considerable, 
because most victims are young workers2,3.
The information regarding the incidence of snakebite 
cases and lethality rate per region, as well as the 
epidemiological and clinical data of the envenomation are 
essential for developing public policies aimed at reducing 
the number of incidents, and improving medical care of the 
victims11. Despite of the medical importance of snakebite 
envenomation, the epidemiological characteristics of 
the cases in Northeastern Brazil are not conclusively 
determined. In addition, social and environmental changes 
occurring in this region during recent decades indicate that 
new research is needed regarding this topic. To address this 
shortcoming, the current study analyzed epidemiological 
data of the snakebite cases recorded between 2007 and 
2014 in the Rio Grande do Norte State, Northeastern 
Brazil.
MATERIALS AND METHODS
Study area
The Rio Grande do Norte State, whose capital is Natal, 
is a federal unit that integrates the Northeastern region of 
Brazil. It is composed of 167 municipalities, covering an 
area of 52,811.126 km2. These municipalities are distributed 
in four regions: Oeste Potiguar, Central Potiguar, Agreste 
Potiguar and Leste Potiguar. The total resident population 
of state is 3,168,027 inhabitants, with 2,464,991 living in 
urban areas and 703,036 in rural areas12. The population 
density is 60 inhabitants/km2. Regarding gender, its 
population consists about 1,548,887 men and 1,619,140 
women12. In Rio Grande do Norte there are two climate 
types: tropical and semiarid. The first takes place on the 
east coast, with more abundant rainfall, while the latter 
dominates almost all areas of the state, including the north 
coast. In region of semiarid climate, rainfall is scarce and 
irregular13. The majority of the territory of the Rio Grande 
do Norte is located within the “Drought Polygon”, an area 
that is affected annually by prolonged periods of drought. 
Almost the entire region has a low rainfall rate, high 
average temperatures, acute water deficits, generally thin 
and often salty soils, and caatinga vegetation13. The average 
annual temperature in the state is 26 °C, with maximum 
temperature of 31 ºC and minimum of 21 °C13. The rainy 
season occurs between the months of April to July and 
rainfall is below 600 mm annually14.
Data collection
Snakebite cases are mandatorily recorded by the 
National System of Notifiable Diseases [Sistema Nacional 
de Agravos de Notificação (SINAN)] based on medical 
records used in the investigation and follow-up of cases 
of injury by venomous animals. The SINAN is a national 
electronic surveillance system that contains a variety 
of diseases in an integrated database that also includes 
snakebite cases4. All snakebite cases in the Rio Grande do 
Norte State recorded to SINAN from 2007 to 2014 were 
included in current study. Demographic and population data 
from the Brazilian Institute of Geography and Statistics 
were used to calculate the incidence rates for snakebite 
cases.
Spatial distribution
The map was prepared with the QGIS 2.8 software, 
using estimates of the average incidence by municipality. 
The incidence rate was calculated as the ratio of cases 
by the population of each municipality, estimated for 
every 100,000 inhabitants. Spatial interpolation of the 
incidence of snakebite cases was mapped using data from 
167 municipalities and performed by the Inverse Distance 
Weight method15.
Statistical analysis
Statistical analyses were performed using the Chi-square 
(Likelihood Ratio Chi-Square) test and Correspondence 
Analysis (ANACOR), Mann-Whiney and Kruskal-Wallis 
and Odds Ratio tests. The level of significance was p<0.05. 
All statistical analyses were performed using the software 
SPSS® version 22.0 (Statistical Package for Social 
Sciences) for Windows.
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Ethical clearance
This study was approved by the Ethics Research 
Committee of the Federal University of Campina Grande 
(Protocol Nº 1357.708/2015) and followed the guidelines 
established by the Declaration of Helsinki.
RESULTS
According to the SINAN, 3,019 snakebite cases 
were recorded in the Rio Grande do Norte State from 
January/2007 to December/2014, resulting in an average 
incidence rate of 12.0 cases/100,000 inhabitants/year. 
Incidence was higher in 2010 (19.6 cases/100,000 
inhabitants) and 2009 (15.6 cases/100,000 inhabitants), and 
lower in 2013 (7.4 cases/100,000 inhabitants) and 2014 (7.8 
cases/100,000 inhabitants). Figure 1 shows that snakebite 
cases were recorded in all months of the years studied, with 
higher frequencies in July (n=320; 10.6%), June (n=307; 
10.2%) and August (n=298; 9.8%). Lower frequencies were 
recorded in December (n=186; 6.2%), November (n=188; 
6.2%) and January (n=210; 6.9%). Figure 2 shows that cases 
were recorded in 163 municipalities. Incidence rates were 
unevenly distributed across the Rio Grande do Norte State, 
with values between 0 and 1,106 cases/100,000 inhabitants. 
Mapping showed a large area with high incidence rates in 
the state, especially among regions of Agreste Potiguar 
and Central Potiguar. The highest incidence rates, those 
between 884.8 and 1,106.0 cases/100,000 inhabitants, 
were reported in the following municipalities: Monte das 
Gameleiras, Barcelona, Triunfo Potiguar, Caiçara do Rio 
dos Ventos, Ruy Barbosa, Sítio Novo, Lajes Pintadas, Pedra 
Preta, Pedro Avelino, Santana do Matos, Taboleiro Grande, 
São Bento do Trairi, Tibau, São Bento do Norte, Japi and 
Coronel Ezequiel. Table 1 shows that most of the cases 
affected males (n=2,304; 76.3%). Regarding the area of 
occurrence, 63.3% cases were reported in rural areas. The 
most of cases affected age group was between 10 and 19 
years old (n=537; 17.8%), followed by 20 and 29 years 
(n=505; 16.7%). The area of the body bitten most often 
was the feet (n=1,333; 44.1%). Regarding the time elapsed 
between the snakebite and medical assistance, 930 (30.8%) 
cases were attended within 1 to 3 h after being bitten, 717 
(23.7%) cases within the first hour, and 533 (17,6%) cases 
within 3 to 6 h after being bitten. A total of 1,750 (58%) 
victims were envenomed. Snakes of the genus Bothrops 
were responsible for 1,507 (49.9%) cases, Crotalus for 185 
(6.1%) cases, Micrurus for 52 (1.7%) cases, Lachesis for 6 
(0.2%) cases, and non-venomous snakes for 673 (22.3%) 
cases. The laboratory test to assess the blood coagulation 
time was conducted in 1,676 patients. The blood-clotting 
time was normal in 694 (23%) patients (<10 minutes), 
whereas 982 (32.5%) patients showed abnormal blood 
clotting time (from 10 to 30 minutes). Table 2 shows the 
severity and progression of the cases for each snake genus. 
Of the 1,507 snakebite cases caused by Bothrops, 760 
(50.4%) were classified as mild, 468 (31.1%) as moderate 
and 61 (4%) as severe. Of the 185 cases of envenomation by 
Crotalus, 84 (45.4%) were classified as mild, 71(38.4%) as 
moderate and 11 (5.9%) as severe. A total of 52 snakebite 
cases involving Micrurus were recorded, with 21 cases 
(40.4%) classified as mild, 11 (21.2%) as moderate and 
13 (25%) as severe. Of the 6 cases caused by Lachesis, 4 
(66.7%) were classified as mild, 1 (16.7%) as moderate 
and 1 (16.7%) as severe. 673 cases were caused by snake 
non venomous, with 658 (97.8%) cases classified as mild, 
8 (1.2%) as moderate and 1 (0.1%) as severe. Most of the 
cases progressed to cure (n=2,471; 81.8%), and 13 deaths 
were reported in the study period, resulting in a lethality 
rate of 0.43%.
DISCUSSION
The incidence of snakebites, regardless of the species 
involved, varies from country to country and among 
regions in a country, depending on factors such as climate, 
ecological parameters, biodiversity, the distribution of 
venomous snakes, human population density, economic 
activities, and types of dwellings, among others16. The 
region studied includes compounded risk factors for 
exposure to snakebites as a result of its high average 
temperatures and high number individuals living in rural 
areas. Moreover, increased environmental degradation may 
contribute to the development of desertification processes 
and, consequently, to the reduction of natural habitat for 
snakes. In current study, envenomation by snakebites was 
recorded in 163 municipalities, indicating that these cases 
have large spatial distribution. Higher incidences take 
Figure 1 - Distribution by month of snakebite cases in the Rio 
Grande do Norte, Brazil, from 2007 to 2014.
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place in municipalities located in the Agreste Potiguar 
and Central Potiguar regions, mainly in the Angicos and 
Borborema Potiguar microregions. The semiarid climate is 
predominant in these regions of the state, extending from 
the East to the West coast. The arid climate is also present 
in the Central area as well as in the North coast, extending 
almost continuously in a narrow strip until the extreme south 
of the state17. The Angicos micro-region has a population of 
51,304 inhabitants12 and stands out in the Central Potiguar 
mesoregion for its goat farming activity. The agricultural 
scenario is diversified with the production of cotton, cashew 
nuts, manioc, grains (corn, beans and sorghum) and fruits 
(banana, mango and melon)18. The Borborema Potiguar 
microregion has a population of 134,027 inhabitants12 
notable in the Agreste mesoregion for its agricultural 
activity, mainly goat farming and the cultivation of: cotton, 
cashew nuts, sisal or agave, manioc, grains (corn and beans) 
and fruits (mango and passion fruit)18,19. The high incidence 
of snakebite accidents in these microregions of Rio Grande 
do Norte may be the result of the large number of individuals 
who work in pastoral activities. These activities favor the 
encounter of these individuals with snakes, increasing the 
possibility of accidents. In an investigation carried out in 
Tanzania, Kipanyula and Kimaro20 reported that livestock 
grazing and agriculture are the main economic activities 
associated with snakebite accident cases.
According to the Ministry of Health, snakebite accidents 
in Brazil are susceptible to seasonal factors, with a 
predominance of cases during the hot and rainy months21. 
According to the Ministry of Health and Swarrop and Grab22, 
snakebites indices reflects a significant regional variation. 
As a result, regionalized studies may evidence considerable 
differences such as the ones between the South/Southeast and 
the Northeast region. The epidemiological studies realized in 
Figure 2 - Distribution by incidence of snakebite cases in the Rio Grande do Norte, Brazil, from 2007 to 2014.
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the South and Southeast regions have shown that the accidents 
predominantly occur between the months of October and 
April, a period of greater rainfall and temperature9,23,24. In the 
Northeast region there is a predominance of cases between 
the months of February and June, a period coinciding with 
the region´s rainy season25,26. In addition, the elevated number 
of accidents during the rainy period possibly derives from 
the increase in human activity in the fields, given that the 
preparation of the soil, plantation and harvest take place 
during this time27. In the present study, cases were recorded in 
all months of the investigated years, with a higher frequency 
between the months of May and August - a period which 
presents the highest pluviometric indices in the investigated 
region14. This finding suggests that the frequency of snakebite 
accidents is influenced by seasonal factors. The increase in 
snakebite cases during the months of higher rainfall was also 
observed in other areas of the Northeast of Brazil14,25,28 as 
well as in epidemiological studies conducted in other regions 
of the world29-31.
Envenomation by snakebite mainly involved men, 
residents of rural areas, aging between 10 and 19 years of 
age. Similar results were described by Oliveira et al.32 in a 
study realized in the state of Paraíba. The predominance of 
male individuals involved in the accidents may be explained 
by the large proportion of men undertaking activities which 
expose them to accidents such as agricultural and extractive 
activities33,34. The relative risk of death among men was 
1.01 times higher than among women, probably due to the 
larger exposure of these individuals to situations and areas 
of risk. The higher number of cases with individuals of 
rural areas probably derives from the greater probability 
of an encounter between the rural population and snakes, 
and given that rural areas constitute the natural habitat of 
these animals. In the present study, it was also observed that 
76.9% of deaths occurred among rural inhabitants, showing 
that this group is not only more exposed to these injuries but 
also present higher relative risk of death (RR = 1.2). The 
elevated number of envenomations in individuals aging from 
10 to 19 years old could be due to the greater participation 
of people in this age group in field work, contributing to 
their family income35. Although individuals aging from 0 to 
9 and 80 to 109 represent a lower percentage in the total of 
cases, they represent higher risk of death in relation to other 
age groups, 3.5 and 5.1, respectively. Studies undertaken 
in other regions of the Northeast of Brazil corroborate 
with data showing the elderly population at greater risk 
of death due to snakebites28. White36 and Avila-Aguero 
et al.37 considered in their results that accidents involving 
children present a greater risk of complications and fatality 
due to their lower body volume in relation to the quantity 
of venom injected.
Table 1 - Epidemiological characteristics of snakebite cases 
in the State of Rio Grande do Norte, Brazil, from 2007 to 2014
Variables Number of Cases %
Gender
   Male 2,304 76.3
   Female 715 23.7
Geographical location of the case   
   Urban 852 28.2
   Rural 1,910 63.3
   Periurban 76 2.5
   Unknown 181 6
Victim's age (years)   
     0 |–| 9 266 8.8
   10 |–| 19 537 17.8
   20 |–| 29 505 16.7
   30 |–| 39 490 16.2
   40 |–| 49 468 15.5
   50 |–| 59 373 12.4
   60 |–| 69 238 7.8
   70 |–| 79 96 3.2
   80 |–|109 46 1.5
 Affected part of the body
   Foot 1,333 44.1
   Hand 372 12.3
   Toe 369 12.2
   Finger 306 10.1
   Leg 240 7.9
   Arm 52 1.7
   Forearm 29 0.9
   Trunk 27 0.9
   Head 23 0.8
   Thigh 16 0.5
   Unknown 252 8.3
Time from bite until assistance (h)   
   0-1h 717 23.7
   1-3h 930 30.8
   3-6h 533 17.6
   6-12h 163 5.4
   12-24h 123 4.1
   >24h 135 4.5
   Unknown 418 13.8
Coagulation time
   Normal 694 23.0
   Altered 982 32.5
   Test not done 1,343 44.5
Snake genus
   Bothrops 1,507 49.9
   Crotalus 185 6.1
   Micrurus 52 1.7
   Lachesis 6 0.2
   Non-venomous snakes 673 22.3
   Unknown 596 19.7
Tavares et al.
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Regarding the level of education of victims, in the 
majority of cases this was ignored (59.2%). Among 
the 1,132 cases where education level was registered, 
most of the victims were illiterate or had low levels of 
education (29.6%). Low levels of education may hamper 
the understanding of information on the biology of snakes 
and the risk of incidents with these reptiles. Education is 
fundamental to obtain knowledge regarding protection 
mechanisms and prevention of snakebites. Other works 
carried out in the country showed that accidents mainly 
affected individuals of lower education levels25,38,39. In 
relation to occupation, there was a predominance of ignored 
cases (55.6%), and among cases where there was a register, 
the highest percentage involved rural workers (20.9%). This 
finding certifies the observation carried out by Theakston 
et al.40, who report that around the world, rural activities 
represent a risk factor in the occurrence of snakebite 
accidents. The higher frequency of snakebite cases among 
rural workers concurs with the literature25,33,41. 
The majority of cases took place in rural areas. Other 
Brazilian series have shown rural areas as the environment 
with the highest incidence of these accidents, namely: 
D’Agostini et al.42 in Santa Catarina, Mise et al. 43 in Bahia 
as well as Lima et al.33 in Amapá. This characteristic is also 
described in other countries as shown in studies by Dolab et 
al.44 in Argentina and Mohapatra et al.45 in India. Snakebite 
cases are described as a tropical, rural phenomenon. In 
these areas, in addition to being more frequent, they also 
present greater severity as well as higher morbidity and 
mortality rates3. This increase in severity is due to the 
greater exposure of rural communities to risk areas and 
difficult access to health centers responsible for supplying 
antivenom. Our results show that all cases of death took 
place in rural areas and that the relative risk of death in these 
cases is 1.6 times higher than those occurring in urban and 
peri-urban areas. The areas of the human anatomy which 
suffered most from snakebites were the extremities of the 
limbs, that is hands and feet. This elevated incidence may 
be the result of the lack of protective equipment, especially 
in regions where there is no use of machinery in agricultural 
activities14. In many studies undertaken in Brazil26,46, and 
in the world47-49, it was reported that above all snakebites 
affected the extremities of the limbs. 
The predominance of envenomation caused by 
Bothrops snakes may be a result of the large diversity of 
species of this genus and due to its ecological plasticity, 
where the snake adapts itself to environmental changes, 
including anthropized environments, and the fact that 
they are typically aggressive50. Our results also showed a 
considerable number of injuries caused by non-venomous 
snakes, higher to those caused by Crotalus, Lachesis 
and Micrurus. A similar study, carried out in Paraíba by 
Lemos et al.41, reported that non-venomous snakes were 
responsible for the second highest percentage of cases. 
The large number of cases with non-venomous snakes in 
Rio Grande do Norte is probably due to their wide spatial 
distribution and the elevated number of species in the state. 
According to Puorto and França10, non-venomous snakes 
constitute approximately 80% of Brazil’s ophidic fauna, 
distributing itself nationwide with over two hundred species. 
The majority of victims received medical assistance 
between 1 and 3 hours after the accident (30.8%), in 
accordance to epidemiological studies undertaken in 
other Northeast states of Brazil14,26,38. Victims who sought 
Table 2 - Severity and progression of snakebite cases in the state of Rio Grande do Norte, Brazil, acording to the snake genus, 
from 2007 to 2014
Snake genus
Bothrops Crotalus Micrurus Lachesis  Non-venomous 
snakes Unknown
n % n % n % n % n % n %
Severity
Mild 760 50.4 84 45.4 21 40.4 4 66.7 658 97.8 403 67.6
Moderate 468 31.1 71 38.4 11 21.2 1 16.7 8 1.2 59 9.9
Severe 61 4 11 5.9 13 25 1 16.7 1 0.1 10 1.7
Unknown 218 14.5 19 10.3 7 13.5 0 0 6 0.9 124 20.8
Progression  
Cure 1,178 78.2 146 78.9 43 82.7 5 83.3 638 94.8 461 77.3
Death 11 0.7 0 0 0 0 0 0 0 0 2 0.3
Unknown 318 21.1 39 21.1 9 17.3 1 16.7 35 5.2 133 22.3
Total 1507 100 185 100 52 100 6 100 673 100 596 100
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assistance between 3 and 6 hours presented a risk 1.7 times 
greater whereas the cases attended between 6 and 12 hours, 
12 and 24 hours and +24 hours presented a risk 1.4, 3.8 
and 1.7 times higher, respectively. These results show that 
the risk of death is higher in cases where victims delay 
medical treatment. In fact, the delay in medical care is 
influential in the severity of the case, in the morbidity and 
lethality of cases51,52,53. The late antivenom administration 
is a factor for bad prognosis since the venom in circulation 
is neutralized by the antivenom but the local lesion is not. 
Therefore, quick care and use of antivenom up to 3 hours 
after the incident increase the possibility of these cases 
progressing to a cure54. The majority of victims took a 
clotting time test (55.5%). Among these, 962 victims 
showed altered values (44.5%) and 694 victims showed 
normal values (23%). Alterations in blood clotting time 
observed in the present study are in line with previously 
reported data32,43,55. According to Ribeiro et al.56, this test 
does not present value as a criterion of severity, however, 
it may be used as a parameter in the evolution of the 
victims’ clinical status. Serotherapy is the most appropriate 
therapeutic resource used in snakebite cases, as well as 
in other injury caused by venomous animals57. Specific 
treatment consists in the use of antivenom and its dosage 
based on severity of the case. The general measures are 
based mainly on local care, analgesia, adequate hydration 
and antibiotic therapy when necessary9,58. Although the 
therapy with antivenom is considered a fundamental step 
in the management of injured people, several studies have 
reported the use of antivenom at doses higher or lower 
than those recommended by the Ministry of Health46,39. In 
55.8% of cases, therapy with antivenom was applied, the 
Antibothropic antivenom (76.1%) being the most used. This 
data is similar to those reported by Lima et al.24 and Borges 
et al.52. The Anticrotalic (8.4%), Antibothropic-lachetic 
(4.1%), Antielapidic (4.7%) and Antibothropic-crotalic 
(15.5%) antivenoms were also used although in smaller 
proportion. In cases of envenomation, 2,380 (78.8%) 
victims showed local manifestations while 664 (21.9%) 
showed systemic symptoms. The main local manifestations 
reported were pain (87.9%), swelling (64.2%), bruising 
(16.2%), and paresthesia (11.2%) (Figure 3). Similar 
results were described by Leite et al.26 and Oliveira et al.38 
in Paraíba. The most frequent systemic symptoms were 
vagal (76.9%), neuroparalytic (29.9%), myolitic/hemolytic 
and renal (9.3%) (Figure 4). These results are compatible 
with the systemic clinical status assigned in literature26,32,59. 
In relation to severity, most cases were classified as 
mild (64%), followed by moderate (21%) and severe (3%). 
Similar results were reported in other studies carried out in 
the Northeast of Brazil14,26,56. The highest number of deaths 
took place among accidents considered severe (46.1%). 
Furthermore, clinical status’ considered severe presented a 
relative death risk 15.2 times higher when compared to those 
classified as mild or moderate. In envenomation caused by 
snakes of the Bothrops genus, there was a predominance 
of mild cases (50.4%), followed by moderate (31.0%) 
and severe (4.0%). In accidents with Crotalus, mild cases 
(45.4%) and moderate (38.4%) also prevailed, with few 
cases classified as severe (5.9%). In envenomation caused 
by the Micrurus genus, there was a predominance of mild 
cases (40.4%), followed by severe (25%) and moderate 
(21.1%). In accidents with Lachesis mild cases prevailed 
(66.7%), with only one moderate case (16.7%) and one 
severe case (16.7%) recorded. In studies carried out in 
Paraíba, Leite et al.26 and Oliveira et al.32 reported that 
in snakebite caused by Bothrops and Crotalus, there was 
a predominance of mild cases, followed by moderate and 
severe. In the non-venomous snakes, 97.8% were classified 
as mild as these animals usually only cause superficial skin 
wounds, without the inoculation of venom58. The results 
obtained from the analysis of correspondence reveal the 
existence of a significant association between the severity 
Figure 3 - Local clinical manifestations of reported cases of 
snakebite accidents in the state of Rio Grande do Norte, Brazil, 
from 2007 to 2014.
Figure 4 - Systemic clinical manifestations of reported cases of 
snakebite accidents in the state of Rio Grande do Norte, Brazil, 
from 2007 to 2014.
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and the genus of the snake involved (χ2 = 669.9; p < 0.05). 
Accidents with Bothrops and Crotalus genera are more 
associated with moderate cases. Accidents with Lachesis 
are more associated with severe and moderate cases. This 
result is in accordance with the classification of severity 
established by the Ministry of Health which classifies this 
type of accident as moderate or severe58. Snakebites with 
Elapidae are more associated with severe cases. In fact, 
according to the Ministry of Health, envenomation by 
Micrurus should be considered potentially severe due to 
the early onset of symptoms as well as the risk of Acute 
Respiratory Distress Syndrome58.
The study also revealed a significant association 
(χ2 = 217.7; p < 0.05), between the area of occurrence of 
the snakebite and the severity of the case. Envenomation 
which took place in urban and peri-urban areas are more 
associated with clinical status’ considered mild and 
moderate, respectively. While the cases occurring in rural 
areas are more associated with clinical status’ classified as 
severe. This result may be explained by the larger interval 
of time that victims of rural areas take to reach the nearest 
health center. This shows that large time intervals between 
the snakebite and medical help contribute to the severity of 
the cases (χ2 = 308.0; p < 0.05). Clinical status’ classified as 
mild are more associated to shorter time intervals, between 
0 and 1 hour, 1 and 3 hours and 3 to 6 hours. On the other 
hand, cases considered moderate are more associated with 
care given over 6 hours. Severe cases are more associated 
with care given in 24 hours or more. These results indicate 
a directly proportional relation between the time of the 
snakebite and medical care relation, with severity.
As to the evolution of the cases, the majority led to a 
cure (81.8%) and 13 deaths were recorded, among which 
11 were caused by snakes of the Bothrops genus and 2 cases 
where the genus of the snake was unknown. The analysis 
of correspondence shows a significant association between 
the genus of the snake responsible for the accident and the 
evolution of the case (χ2 = 102.7; p < 0.05). The graphic 
distances in the perceptual map reveal that accidents with 
Bothrops are more associated with fatalities. Snakebites with 
Crotalus, Elapidae and Lachesis and non-venomous snakes 
showed a strong association with cases which evolved to 
a cure. Ministry of Health data assert that snakes of the 
Bothrops genus are responsible for the majority of accidents 
as well as with cases which result in death in Brazil58. In 
addition, a significant relation between the evolution of 
cases with the area of occurrence (χ2 = 104.3; p < 0.05) 
and the time elapsed from the snakebite to medical care 
(χ2 = 156.7; p < 0.05) was also observed. Our perceptual 
maps reveal that accidents where victims received medical 
care later are more associated with fatalities. This attests 
that lethality is intrinsically associated with late medical 
care, favored by the distance of rural areas to competent 
health centers capable of treating victims of envenomation 
by snake.
In conclusion, our results reveal that the epidemiological 
profile of snakebite cases in the state of Rio Grande do Norte 
is similar to those of other states in the Northeast of Brazil. 
The cases have ample spatial distribution and in the majority 
of occasions occur in rural areas during the months of higher 
rainfall. Furthermore, they mainly involve young men, 
workers and rural inhabitants of low educational levels. 
Snakebites affect above all the extremities of the limbs. 
Snakes of the Bothrops genus are responsible for the largest 
number of envenomation and deaths. Most victims received 
medical assistance within 1-3 h after being bitten. The 
majority of cases are mild in severity and evolve to a cure. 
Cases show mainly local manifestations (pain and swelling) 
and in smaller proportion, systemic manifestations (vagal). 
In conclusion, snakebite cases in the state of Rio Grande do 
Norte may be considered an issue of public health, revealing 
the need to develop public health policies for the prevention 
and reduction of snakebite cases at a local and regional level. 
Additionally, the training of health professionals is urgent 
in order to improve the registration of epidemiological 
information and medical care to victims.
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